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HRP: Research to Enable Space Exploration co 


Human travelers to Mars will experience unprecedented 
physiological, environmental, and psychosocial challenges that could 
lead to significant health & performance decrements in the absence 


of effective mitigation strategies. 


Success of any human mission to Mars will hinge on the mission 


designers’ ability to develop and implement such strategies. 





NASA‘s Human Research Program is responsible for identifying 





those strategies. 
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Medical Requirements collect physiological, medical and environmental data 





Computerized Dynamic Posturography 
Eyes closed on unstable support, head moving 
ISS Expeditions 1-29 (US, ESA, CSA, JAXA) 
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Bone compartments or bone types 


Cancellous “Spongy” Bone/ Trabecular Bone 
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Cortical Bone/ “Compact Bone” 


Sources: L. Mosekilde; SL Bonnick; P Crompton 


Pre and Post BMD values 


Bone Legend 
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Absolute Changes in BMD 
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Exercise in Space: Now and in the Future 
Variability in Usage and Outcomes 





Curl (Resistive example) 
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Cycle Ergometer (CEVIS) 





Rowing (Aerobic) 
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Aerobic Capacity Testing 
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Change from Preflight in Actual VO2 
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Quadricep % Change Highlight Crewmember 
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Hamstring % Change Highlight Crewmember 
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Push Ups Sit & Reach Highlight Crewmember 
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Smith Bench Lee Press Crunches 
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Important Back Up Information 


ISS Expeditions 1- 47 





¢ USOS Crewmember Descriptions 


« 59 males: 43 NASA (8*stayed 2x); 16 IP’s- non RSA (1 stayed 
2x) 


+ 12 females: 11 NASA(2 stayed 2x);1 ESA; 
* Average age: 47.8 years (U.S. average) 
¢ Average length of mission: 166.55 days (non-Russian) 
* 340 days (longest) to 48 days (shortest) 
* Includes 1 who stayed on ISS and MIR 
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